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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a laser 
resonator which is seithwently insensitive to an 
adjustment and reformable and able to convolute without 
deteriorating a laser beam in quality, even if a 
convolution reflection mirror is used. 
SOLUTION: A laser resonator is equipped with a first 
edge reflecting mirror 3, a second edge reflecting mirror 
4, and a coaxial electrode 2, and a laser beam reflected in 
the direction of the symmetrical axis of the laser 
resonator is made to penetrate in an azimuthal manner in 
each section through a resonator space ring-shaped in 
cross section. In this case, a second edge reflecting 
mirror 4 is formed of a conical mirror which diverts an 
impinging laser beam to an azimuthally facing opposed 
region of a resonator space. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laser cavity which the laser beam which was equipped with the following and 
reflected in the symmetrical shaft orientation of a laser cavity here and there between these 
electrodes makes turn the laser beam with which the edge reflecting mirror (4) of the above 2nd 
collides the resonator space of a ring-like cross section in the laser cavity which flows through in 
azimuth for every portion into the field which counters like an azimuth of resonator space, 
respectively and which is mostly characterized by the bird clapper from the mirror of a cone. The 
1st one edge reflecting mirror and the 2nd one edge reflecting mirror (3 4) The electrode of the 
same axle (11 1,2; 10, 12) 

[Claim 2] The laser cavity according to claim 1 to which the gryposis of the edge reflecting 
mirror of the above 1st is carried out to radial at an anchor ring (torus) configuration, and it is 
characterized by one side of the aforementioned reflecting mirror having a beam-of-light 
discharge aperture in a field small in azimuth. 

[Claim 3] The laser cavity according to claim 1 or 2 characterized by showing elevation of a 
screw type through two fields which counter in azimuth especially for every field in order that 
the edge reflecting mirror of the above 1st may choose the inclination of a special azimuth-beam 
of light. 

[Claim 4] The laser cavity according to claim 1 or 2 characterized by the peak radius by which 
the edge reflecting mirror of the above 1 st showed elevation of a screw type through two 
semicircle ring portions, and correspondence arrangement was carried out there at the gryposis of 
the shape of the anchor ring of the edge reflecting mirror of the above 2nd decreasing according 
to growth of an azimuth in order to raise the inclination of the aforementioned azimuth-beam of 



light. 

[Claim 5] The laser cavity according to claim 2 to which the cone reflecting mirror for choosing 
special azimuth beam-of-light inclination is characterized by having the opening angle which is 
in agreement with the peak radius by which correspondence arrangement was carried out in the 
edge reflecting mirror of the above 1st by which the gryposis was carried out to the shape of the 
anchor ring. 

[Ciaim 6] The laser cavity according to claim 1 or 4 characterized by having the opening angle 
which is in agreement with the configuration of the edge reflecting mirror of the above 1 st which 
changes in azimuth through two semicircle ring portions in order to raise the azimuth beam-of- 
light inclination of the aforementioned cone reflecting mirror. 

[Claim 7] The laser cavity of the claims 1-6 characterized by preparing the 1st attachment 
component (5) slightly shifted to the beam-of-light discharge aperture which is used in order to 
select the special hand of cut of a laser beam depending on the case for mechanical electrode 
stabilization, and which was attached in the edge of a resonator given in any 1 term. 
[Claim 8] The laser cavity according to claim 7 characterized by preparing the 2nd attachment 
component (5) which countered the 1st attachment component of the above in azimuth, and has 
been arranged. 

[Claim 9] The laser cavity of the claim 1-8 characterized by the aforementioned electrode 
touching resonator space and directly given in any 1 term. 

[Claim 10] The laser cavity according to claim 9 characterized by split- face-izing the 
aforementioned electrode front face in order to oppress waveguide mode. 
[Claim 1 1] the laser cavity of the claim 1-10 characterized by the electrode which adjoins radial 
having the distance to several several cm mm shell in order to oppress waveguide mode, and in 
order to suppress the wavelength effect generated within a laser cavity in the case of a RF gas 
evolution given in any 1 term 

[Claim 12] The laser cavity of the claim 1-1 1 characterized by a number of things which are 
collapsed in two or more [-fold / one layer or ], and correspond, and for which it collapses and 
has a reflecting mirror given in any 1 term. 

[Claim 13] The laser cavity according to claim 12 characterized by preparing the 1st [ further ] in 
the field where the aforementioned resonator space was collapsed, and the 2nd attachment 
component (9). 

[Claim 14] The laser cavity according to claim 12 or 13 characterized by being collapsed doubly 
and grounding the outermost electrode (12). 

[Claim 15] The laser cavity of the claim 1-14 to which the aforementioned resonator is 
characterized by the unstable thing in the direction of an azimuth given in any 1 term. 
[Claim 16] The laser cavity of the claim 1-15 characterized by forming at least one of the 
aforementioned edge reflecting mirrors in the shape of a ring given in any 1 term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is equipped with the 1st one edge 
reflecting mirror and the 2nd one edge reflecting mirror, and the electrode of the same axle, and 



the laser beam reflected in the symmetrical shaft orientation of a laser cavity here and there 
between Ihcsc electrodes is related with the laser cavity which (lows through in azimuth lor 
every portion in the resonator space of a ring-like cross section. 
[0002] 

[Description of the Prior Art] Generally this kind that has the discharge structure of the same 
axle of conventional resonator is used for the object for highly efficient laser for laser, i.e., the 
object which has a laser output to several kW, and the gas laser like especially a carbon dioxide 
laser. 

[0003] The laser cavity which has the cross section of the shape of a ring which became the basis 
of such conventional technology is indicated by the Federal Republic of Germany patent No. 
4123024 specification. It has the electrode of the cylindrical shape which this laser cavity has 
been arranged at the same axle, and equipped the edge with two reflecting mirrors which counter 
mutually, and a laser beam rotates the circumference of the symmetry axis of a resonator in 
azimuth by the above-mentioned method among these reflecting mirrors. In this case, the direct 
file especially of one side of an edge reflecting mirror can be carried out to an internal electrode, 
or it can manufacture to this and one, and what is necessary will be to adjust only an external 
electrode and an other-end section reflecting mirror as the result. 

[0004] The further laser cavity which has the ring-like cross section which can adjust relatively 
two pieces or the reflecting mirror beyond it relatively [ mutual ] to an electrode together with 
this is also well-known. If an example is given about this, the Federal Republic of Germany 
patent No. 4120530 specification or a U.S. Pat. No. 5353299 specification can be pointed out. 
Also in the case of the laser which is well-known, a beam of light is rotated in azimuth from 
these patents. The method by which the configuration and laser beam of an edge reflecting 
mirror are emitted has fundamentally the difference between well-known laser or a laser cavity 
from the above-mentioned patent. 

[0005] The coaxial laser of another kind made to generate the laser beam which has a ring 
sector-like cross section from the Federal Republic of Germany patent application public 
presentation No. 4421600 official report is well-known. In the case of this well-known laser, the 
further reflecting mirror which forms a laser beam in addition to both edge reflecting mirrors is 
required. According to it, the time and effort of adjustment of laser was this thing. 
[0006] The coaxial laser which has the resonator stabilized from the Federal Republic of 
Germany patent No. 4424726 specification is well-known. In this case, a laser beam is drawn 
through very complicated reflecting mirror arrangement so that an at least almost homogeneous 
laser beam may be emitted in the center. 
[0007] 

[Problem(s) to be Solved by the Invention] the overall composition whose lead condition of the 
beam of light in resonator space, as for the fault about the above-mentioned whole resonator, 
limits resonator space — it is depending to exact adjustment of a member very sensitively Even if 
it is the case where what is necessary is just to adjust only one reflecting mirror, these all bring 
about the beam-of-light path which deviated from the center clearly, therefore imperfect beam- 
of-light quality also with very slight angle deflection, the adjustment problem of the above 
[ reservation of sufficient beam-of-light quality ] - or an addition - collapsing -- an injection of 
a reflecting mirror - completely - ** -- although it cannot say, difficulty is often brought about 
[0008] The purpose of this invention is offering the laser cavity in which re-formation is possible 
so that it can collapse without losing this by a laser cavity's being fully insensible to adjustment, 
therefore spoiling beam-of-light quality depending on the case even when [ further ] it collapses 



and a reflecting mirror ! s is used. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is characterized by the laser cavity which the 2nd edge reflecting mirror makes turn the laser 
beam which collides into the field which counters like an azimuth of resonator space, 
respectively and which consisted of mirrors of a cone mostly. 

[0010] The cross section of the shape of a ring perpendicularly oriented to the optical axis 
between reflection by the above 1st and the 2nd edge reflecting mirror is passed. And the laser 
beam which rotates in azimuth involving the symmetry axis placed centering on the ring 
according to the passage of time along with this ring It collides with the portion of the shape of a 
ring of the 2nd edge reflecting mirror of the cone by this invention corresponding to this. It 
reflects in the field of a ring [ which reflects / as opposed to / an optical axis / first ] mostly in a 
right angle the laser beam to which this collides with each, and counters in azimuth by this, and 
exists / which is twisted about 180 degrees and exists /-like collision side, and returns in the 
direction of the edge reflecting mirror of** a 1st by the 2nd reflection there. In this case, an 
essential thing is returning at the same angle with having generated on the reflecting mirror of a 
cone in front until it results in the inclination of the azimuth-light which needs the beam-of-light 
inclination turned doubly for rotation of a beam of light by the case. 
[001 1] the case of the conventional ring-type resonator - the outside of collimation of a 
reflecting mirror ~ carrying out - the result which is the basis whose each laser beam is the fixed 
degree of tilt angle, and collides with the first reflecting mirror again first by radial movement as 
the result after the reversal reflection by other reflecting mirrors and movement radial [ double ] 
is brought about The same degree of tilt angle reaches the radial transition to which the colliding 
point of the reflecting mirror of a cone corresponds first in the case of the laser cavity by this 
invention. The laser beam reflected by the double reflection in the cone reflecting mirror which 
has the opening angle (description of an exact opening angle is mentioned later) of about 45 
degrees to an optical axis is the same angle, namely, is again generated in the 1st reflecting 
mirror, i.e., the field which counters in azimuth, at an angle of radial transition zero. One layer or 
the high beam-of-light quality in the case of the resonator collapsed in the pile is guaranteed in 
itself by peculiar balance of the inaccuracy of this emergency adjustment. [ many ] the 2nd 
reflecting mirror of the cone according to this invention to the 1st reflecting mirror row - for 
example, circular or a cone - or it can form in the shape of a ring for accumulating especially in 
the purpose of cooling of an internal electrode The reflecting mirror portion of the shape of two 
or more partial ring equivalent to this can be considered without restraining the idea of a general 
this invention. 

[0012] In the 1st embodiment of this invention, the gryposis of the 1st edge reflecting mirror is 
carried out to radial at the anchor ring (torus) configuration, and it is characterized by one side of 
a reflecting mirror having a beam-of-light discharge aperture in a field small in azimuth. The 
gryposis of an anchor ring form guarantees that only the angle of 180 degrees is always 
transferred to a laser beam by this invention, and it maintains the radius optimal in the case of the 
circular rotation. Discharge of the laser beam after perfect circular rotation is attained by one 
aperture which occupies the slightly small portion around the shape of a ring of one reflecting 
mirror by the structurally easy method. 

[0013] Moreover, the 2nd embodiment of this invention is characterized by showing elevation of 
a screw type through two fields which counter in azimuth especially for every field, in order that 
the 1st edge reflecting mirror may choose the inclination of a special azimuth-beam of light. Not 



only the reason of generating of a laser beam but since it gives priority to fixed azimuth- 
elevation of especially a laser beam, elevation of the screw type to which the 1st edge reflecting 
mirror maintains the configuration of a spiral belt portion in the shape of a salient is used. 
Because, a beam of light is reflected by turns here and there in between two halves of a ring gap 
by this invention, and by it, it is considered so that it may have the reflecting mirror portion of 
two screw types which especially a laser cavity counters in azimuth. 
[0014] Furthermore, in order to raise the inclination of an azimuth-beam of light, the 3rd 
embodiment of this invention is considered so that the peak radius by which correspondence 
arrangement was carried out may decrease that the 1st edge reflecting mirror shows elevation of 
a screw type through two semicircle ring portions, and there according to growth of an azimuth 
to the gryposis of the shape of the anchor ring of the 2nd edge reflecting mirror. In the case of 
this embodiment in which the 1st reflecting mirror covers the perimeter and has azimuth- 
elevation, azimuth-elevation of a beam of light increases continuously during rotation of a 
semicircle until it flows out of a beam-of-light discharge aperture. It acts on the contrary to the 
turn which is caused by azimuth-elevation of the beam of light with which the peak radius which 
specifies the gryposis of the shape of the anchor ring of this 1st reflecting mirror decreases 
according to growth of an azimuth, therefore increases and which was turned to the method of 
outside by radial so that a beam of light may collide with the reflecting mirror of a cone within 
the radius prepared in spite of this increase. 

[0015] And the cone reflecting mirror for the 4th embodiment of this invention choosing special 
azimuth beam-of-light inclination is characterized by having the opening angle which is in 
agreement with the peak radius by which correspondence arrangement was carried out in the 1st 
edge reflecting mirror by which the gryposis was carried out to the shape of the anchor ring, this 
has overall or the advantage [ the 1st edge reflecting mirror which went up spirally partially, 
therefore was complicated by the manufacturing-technology target ] that the reflecting mirror by 
which the gryposis was only carried out to the anchor ring form can be used instead of In 
consideration of ring rotation, guidance of a required beam of light is performed through the 
conformity of the opening angle of a cone reflecting mirror to the peak radius of the 1st edge 
reflecting mirror of an anchor ring form. Although it is thought with it being exact that an 
opening angle with an angle of 45 degrees is required when azimuth-elevation of a beam of light 
which is only rocked is extinguished without rotating in azimuth between two fields of a cross 
section with a circular beam of light which counter, each other can be offset with the opening 
angle which deviates from azimuth-elevation of a final beam of light partly as a matter of fact 
after this according to this invention. 

[0016] Furthermore, the 5th embodiment of this invention is characterized by having the opening 
angle which is in agreement with the configuration of the 1st edge reflecting mirror where a cone 
reflecting mirror changes in azimuth through two semicircle ring portions, in order to raise the 
azimuth beam-of-light inclination of a cone reflecting mirror. The beam of light which goes up 
comparatively strongly is held by this at a fixed radius, increasing in azimuth in connection with 
the 3rd embodiment especially. 

[0017] It is used in order that the 6th embodiment of this invention may select the special hand of 
cut of a laser beam further again depending on the case for mechanical electrode stabilization, 
and it is attached in the edge of a resonator, and is characterized by the 1st attachment 
component slightly shifted to the beam-of-light discharge aperture. An internal electrode is 
fixable only to the edge at which the 1st reflecting mirror side counters with the circular side 
which exists perpendicularly to an optical axis, i.e., the reflecting mirror of the cone in which a 



beam of light is reflected from all directions. However, it can hold by one stabilizer etc. in this 
by the shading section field shifted merely [ in azimuth ] slightly at the cone reflecting mirror 
side occurring through a beam-of-light discharge aperture, without injuring the course of a beam 
of light for an internal electrode, and can connect with an external electrode. This stabilizer 
consists of non-conductivity material, such as a ceramic, as a typical thing. 
[0018] Other embodiments of this invention are characterized by the 2nd attachment component 
which countered the 1st attachment component in azimuth and has been arranged. Although it is 
not possible without continuous reflection of a ring-like cross section from the direction of both 
to stabilize an internal elect rode by the cone reflecting mirror side at once in the case of the 
conventional resonator.which rotates only 1 80 degrees completely before a beam of light collides 
with a discharge aperture, the reflecting mirror of the cone by this invention just enables fixation 
of these azimuth-both sides. An azimuth rotation position is because 180 degrees is twisted to 
this as opposed to an outflow aperture, it gets mixed up directly in process of passage of a beam 
of light and it passes. 

[0019] The embodiment of further others of this invention is characterized by an electrode 
contacting resonator space and directly. This is **(ed) to advantageous cooling of the resonator 
space from the interior and the outside. A metal electrode is because it is conductivity also 
thermally. 

[0020] In order that another embodiment may oppress waveguide mode besides this invention, it 
considers as the feature so that an electrode surface split face may be formed. Formation in 
waveguide mode is suppressed by this so that in favor of the diffusion distribution of the beam of 
light in an electrode wall. 

[0021] It is this invention, and also in order to oppress waveguide mode, and in order to suppress 
the wavelength effect generated within a laser cavity in the case of a RF gas evolution, the 
electrode which adjoins radial is characterized by embodiment another otherwise as [ have / the 
distance from several mm to several cm ]. An inter-electrode distance expanded to conventional 
1 or the conventional circular ring diameter of 2mm promotes free propagation of a light wave 
additionally to the beam of light guided through an electrode wall. 

[0022] It is characterized by other embodiments of a laser cavity as [ have / a reflecting mirror / 
the number which a laser cavity is collapsed in two or more /-fold / one layer or ], and 
corresponds collapses, and ]. As already stated, the edge reflecting mirror of a cone is collapsed 
and enables use of the optical member of an addition like a reflecting mirror for the first time. 
The inaccuracy of adjustment is because it is removed by the reflecting mirror of the cone which 
offsets the radial transition to generate by reflection at the same angle. 
[0023] Still more nearly another embodiment is characterized by the 1st [ further ] in the field 
where resonator space was collapsed, and the 2nd attachment component, a beam of light flows 
out through a discharge aperture — a few — before - for the first time — said ~ 1 - or the 
azimuth to which only 180 degrees was transferred Since advance of the overall beam of light 
which collapses, and crosses the field of a cylinder, and comes out of a discharge aperture, and is 
continued in resonator space generates all the shading section fields that collapse and correspond 
within a cylinder In the field of the reflecting mirror of a cone, the fixation by which the overall 
electrode which are both sides, therefore it is mutually mixed and exists in all the operational 
status of laser was stabilized is possible. 

[0024] It is characterized by still more nearly another embodiment of a laser cavity as [ ground / 
the outermost electrode / the laser cavity is collapsed doubly and ]. When the number to collapse 
is even, it is possible to place an external electrode in large quantities and to raise the safety of 



work by it, and it is desirable. 

[0025] Furthermore, a resonator is characterized by another embodiment as [ unstably ] in the 
direction of an azimuth. Although sufficient beam-of-light coherence is guaranteed according to 
the gap distance limited in radial, as long as a stable resonator is used in the azimuth-direction 
according to the comparatively high Fresnel number, the risk of multiplex vibration arises in the 
azimuth-direction. Therefore, the azimuth-instability of a resonator is used for the improvement 
of beam-of-light quality, in order io distinguish the mode. 
[0026] 

[Embodiments of the Invention] this invention is explained based on a drawing below. Drawing 
I - drawing 4 indicate the 1st example of the resonator by this invention which exists in it and 
which was similarly equipped with the internal electrode 2 of a cylindrical shape to be the 
external electrode 1 of a cylindrical shape. Both one side of an electrode, especially external 
electrodes can be grounded. The symmetry axis of a resonator is displayed by S. 
[0027] The laser cavity has two edge reflecting mirrors 3 and 4. Although, as for the edge 
reflecting mirror 3, a front reflecting mirror is displayed on below, in the case of the example 
displayed on drawing 1 - drawing 4 , this is formed by method which a beam of light rotates in 
the middle-space of the shape of a ring between both electrodes in the direction of an azimuth. 
The possible form of the front reflecting mirror which attains this is further explained to below. 
Discharge opening or the discharge aperture in the edge reflecting mirror 3 is displayed as 3 1 . A 
laser beam flows out through this aperture. Although the edge reflecting mirror 4 prepared in the 
side which counters is similarly displayed on below as a back reflection mirror, this is the cone 
equipped with alpha<=90 degrees of cone angles. This back reflection mirror 4 turns its direction 
into the field which exists a laser beam in the side which counters in azimuth. As for a laser 
beam, reversal reflection is again made from there to the front reflecting mirror 3. 
[0028] The plan of the front reflecting mirror 3 displayed on drawing 1 (b) shows various beam- 
of-light paths 33 between various points 32 of each pencil of lines colliding [ beam-of-light ], 
and various points 32 produced based on arrangement of the reflecting mirror 4 by this invention 
in a row colliding [ beam-of-light ]. The size indicated by drawing 1 (a) is a thing as an example, 
and does not restrict this invention. 

[0029] Drawing 2 shows the beam-of-light path between reflecting mirrors 3 and 4 in perspective. 
In this case, it having to be careful is arranged on left-hand side in drawing 1 (a) in another side, 
although the reflecting mirror 3 is arranged on right-hand side in drawing 2 . The same drawing 
reference number is given to the same portion so that it can omit explaining others anew. 
However, it must point clearly that electrodes 1 and 2 are not illustrated from the reasons of 
description at drawing 2 . The stabilizer 5 which counters in azimuth exists among electrodes 1 
and 2. Especially the stabilizer 5 that consists of an insulating material and consists of ceramic 
material holds the internal electrode 2 by the back reflection mirror 4 side of a cone relatively to 
the external electrode 1 . Especially the stabilizer 5 is arranged in the near position at the 
discharge opening 31. In this arrangement, not both stabilizers "block" the beam of light turning 
around the inside of a resonator in practice. The adjustment insensible nature of the laser cavity 
by this invention is remarkably raised by the stabilizer which it has in the embodiment which 
was excellent in this invention. 

[0030] Drawing 3 shows the cross section of the laser cavity by this invention on the I-I line of 
drawing 1 (a). The discharge opening 31 occupies the small portion of the resonator space 6 
which has a circular cross section surrounded by electrodes 1 and 2 in the azimuth-direction so 
that clearly also from drawing 3 . Furthermore, it is shown that one stabilizer 5 adjoins the 



discharge opening 31 in direct azimuth, and drawing 3 is arranged. In the direct opposite side, 

other stabilizers 5 exist in the cone ring formula reflecting mirror 4 side. Therefore, both 

stabilizers 5 are arranged to the shading section field of the discharge opening 31.' 

[0031] Drawing 4 is a perspective diagram, the practical embodiment of the laser cavity by this 

invention is shown, and each drawing reference number as which each portion is displayed in 

drawing 1 - drawing 3 is attached in that case. Therefore, detailed explanation of drawing 4 is 

omitted. 

[0032] About selection of fixed azimuth beam-of-light inclination, three examples can be given 
as an example so that it may indicate below. In the case of the 1st, the front reflecting mirror 3 is 
an anchor ring type purely, and it does not have azimuth-elevation. In this case, the peak radius 
of a front reflecting mirror and the inclination of a cone back reflection mirror overlap, and must 
be stuck by pressure so that priority may be given to the same azimuth-beam-of-light inclination. 
In this case, the mode in which it has this beam-of-light inclination is the peculiar mode of a 
resonator. In order to select a hand of cut still more nearly special in order to perform this double 
mode distinction additionally, a stabilizer adjoins a discharge aperture directly, or to/or this, a 
position is changed and only 1 80 degrees is arranged. 

[0033] In the case of the 2nd, the front reflecting mirror is equipped with the field which goes up 
to a screw type through the field which counters like other azimuths depending on one case in 
order to generate beam-of-light inclination. In this case, the front reflecting mirror has the 
azimuth-elevation especially penetrated through the field of the shape of two half-ring. The peak 
radius of the front reflecting mirror which decrease in number in azimuth carries out an opposite 
operation to transition to a way outside radial [ which grows according to the increasing azimuth 
beam-of-light inclination ]. 

[0034] Drawing 5 - drawing 7 and drawing 9 - drawing 1 1 show the profile of the reflecting 
mirror in the 3rd by the so-called camper description. Camper z gives the distance of a point with 
the coordinate of the flat surface which touches a reflecting mirror at the specified point and 
which was indicated on the abscissa, respectively. Drawing 5 shows the camper z (a unit is m) as 
a function of the azimuth-angle Phi (red). A reflecting mirror profile consists of two portions 
which a crack produces in between in the azimuth-direction, and a camper changes to alignment 
in that case so that clearly from this drawing. In the case of the rotation which minds the front 
reflecting mirror 3 in the direction of an azimuth, by elevation of a screw type, a camper does 
two-times reduction continuously and leaps up to the maximum again after half-rotation so that 
clearly from drawing 5 . 

[0035] Drawing 9 shows one of the examples of other, and azimuth-elevation changes to 
alignment through all rotations, and, subsequently to maximum, leaps up again. 
[0036] Although drawing 6 and drawing 10 show the camper z (unit m) as a function of a radius 
r (unit m) to degree Phi=of azimuth target angle 0, and Phi=pi +0.01 , drawing 7 and drawing 1 1 
show the camper z to whom it corresponds for angle Phi=pi as a function of a radius r (unit m), 
and angle Phi=2pi*. 

[0037] Drawings shows progress of the peak radius rs (phi). Although a peak radius moves to 
symmetrical shaft orientation further during rotation with increase of azimuth beam-of-light 
inclination, the opening angle of a cone reflecting mirror decreases simultaneously. The radius of 
the center of a reflecting mirror is displayed by rm. Camper z is indicated by drawing 8 (b) as a 
function of the radius r in the cross section on the A-A line of drawing 2 (a). 
[0038] Drawing 12 shows the example of further others in which the laser cavity is collapsed in 
one layer. Also in this case, the drawing reference number with the same, same portion is 



attached. It reflects in the two more ring reflecting mirror 4 of the cone to which this exists a 
beam of light in the same edge from the front reflecting mirror 3 although it collapses and the 
reflecting mirror 8 is formed. 9 shows the shading section field which exists in the case of this 
embodiment, therefore shows a possible position for the stabilizer made from a ceramic, these 
positions -- although it is slightly partial, it can also have a stabilizer Although the middle 
electrode 10 is grounded in this case, the alternating voltage of a RF is supplied to the electrodes 
1 1 and 12 of the interior of another side, and the exterior, this example — the same — being the 
further — it collapses and a cylinder can be considered In this case, the laser cavity by this 
invention has a series of advantages. 

[0039] The laser of a high performance is realizable with the laser cavity by this invention based 
on the quality of diffusion cooling attained by direct contact of a metal electrode with a gas 
chamber. In this case, a ring gap with a fixed thickness of 1cm or less is maintained, for example, 
without restraining the idea of this invention. Use of the electrode of the same axle of the number 
beyond two pieces or it brings about high electric optical efficiency, when a resonator is a 
compact structure gestalt. 

[0040] These electrodes usually cover a perimeter enclosure at the edge of a front reflecting 
mirror, and are connected with this. A multiplex fold lump of the resonator for letting the coaxial 
electric discharge structure of the plurality [ stabilizer / of both sides / (for example, width of 
face of 5 to 10mm) ] in azimuth of the edge of the reflecting mirror of a cone pass is made 
possible, and moreover, it is arbitrary spatial directions respectively and safe positioning is 
enabled on use and operation of laser. 
[0041] 

[Effect of the Invention] The laser cavity in which the reconstititution is possible can be offered 
so that a laser cavity can collapse without according to [ as stated above ] this invention it being 
fully insensible to adjustment, therefore spoiling beam-of-light quality depending on the case 
even when [ further ] it collapses and a reflecting mirror is used, or losing this. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] It is drawing showing the 1st example of the laser cavity by this invention, and (a) is 
drawing of longitudinal seclion and (b) is the plan of a front reflecting mirror simple substance. 
[Drawing 2] It is the perspective diagram showing the beam-of-light path of the laser cavity by 
this invention. 

| Drawing 3] It is a cross section on the I-I line of drawing 1 (a). 

[ Drawin g 4| It is actually the perspective diagram of the 1st example of assembly ****. 
[ Drawing 5 ) It is the graphical representation showing one example of the beam-of-light 
inclination of the front reflecting mirror of the laser cavity by this invention. 
[Drawing 6 | It is the graphical representation showing other examples of the beam-of-light 
inclination of the front reflecting mirror of the laser cavity by this invention. 
[Drawing 7] It is the graphical representation showing the example of further others of the beam- 
of-light inclination of the front reflecting mirror of the laser cavity by this invention. 
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A A 1 ne oT (Tin d™ ™ ™ gra P h,CaI ^P^tations shown as a function of the radius r on the 

lme ot ( a ) in drawing showing progress of a peak radius 
[Drawing 9 J It is the graphical representation showing other examples of drawing 5 
L Drawine Q ] It .s the graphical representation showing other examples of drawing 
" raw ' n " ' ' 18 the ^Phical representation showing other examples of dTa^uW ' 
f Pra 7^ U l 11 15 Rawing of longitudinal section of the 2nd example of thT^o^Tor bv this 
invention collapsed in one layer. - mis 

[Description of Notations] 
1,2, 10, 11, 12 Electrode 
3 Four Reflecting mirror 

5 Stabilizer 

6 Resonator Space 

8 Collapse and it is Reflecting Mirror. 

9 Shading Section Field 

31 Opening 

32 Point Colliding [ Beam-of-Light ] 

33 Beam-of-Light Path 
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15 <0 ff ^ 0 II , ( P- II I— 7 7, B II ^ till £ tt /1 /x W & & fOi 

iu r & z t & v t 5 <h ^ -5 f*i /.u *i^ti^. u > y 0 

5rtJ Afi K 01 & » Jfi -1' ft II *t T * , I r l H 0 fit W IS fl) DH P All 

ft ^ <d m ^ ^ im t; r f J : : ^ *i * . # ^ r ■ j m <d m m <n 2 -j 
to M i»j f s M ^ <t> l.'il t , 7y W: ft n«j 11 idi fa t ^> c t u u 
II , J)l II JS iGl) T 5 J; ^ ft >t $5! <D Jj W. ft TKJ ft J- y/- ^ tl'j M "T 
^6 4i ^ II . il-: «Ti II 4 5 3 <D ft Jj£ CO UN U ft ^ fl< ^ ^ T 
^ hn5!5«, ^ 3E IJIJ II U ^< -3 T 'Jt ^ .1; . I& THj 
fc-ytt&O Jj iyf. ft W ft J- ft £C*lA»<3j!8i=>a*i&lltt-r£ IJ9 I.I 

rtli ft !Si:J:-5tflllSit5Ci^-p§5. 

[ 0 0 1 ti ] £ /I 3 0 II * ft W c» Sfl 5 tf> 'M Mil ^ H . I'l 
be W ift © Jj ft iKj ft yt US* ft! £ r.Vi rtsti!)!:. N Pk 
B ix w Ift a< 2 o (7) ;h f'J u > y ill ^) $ ^ L t 7y ft M n ^ ; 
ft "T 3 2fl I co jfij rtK K W tft co « li - & -r s I III n fill ft & $ 
Yi T 5 c £ £ tir Ji* £ -T * . c li i: «t o t , 4* d Sfi 3 co ^ 
^ li tig £ <D \M ill! T . Jj iy: ft CKJ II if/ * L ft ^ b It «e tKj % < 

.i-. h r z> ft u -'ol<d r- m n w $ *i -& . 

[0017] $ b II * Ac ^ ft I!)] <o 2fi 6 W ^ Afe ji ^ \* , Ift 

M n<j ft vll ft £ ft CO i6 #3 i: t; 43 ft II o T tt U - -y* 3t 

*Sl <7) 4.V >;■] ft in] fi- Jj |n] £ ij/ f Z> fz if} II m JII * #i . J»< IK as 

co jfil M II Uif 0 M I j- b ^ i . )t Jtt M ,T, B IZ L T fife II -<J ff b 

$ ti t srs i co <a j.v rtis m £ w ia t t ^ . y£ «ii n ^ u r m h'i: 
ii ^ : fi: -r a n 1^ ifii ictot. t/^^i^s;) inj ^ b 
ftfil s w £ U to tt s I'i fE ^ co /x : w Ut li «t o r , IM tlx 
ii i co /x w 14 cd ti co jti f.'-j -r 5 ass m ii co m *^t5; 

t^ttS. Lyt^J^lli^^MCT, I'l It ^ fit Wife 

co AJij li K/; ft CKj n /u co ffi A^ ti 1 r e $ n I© *W W 

ft u . i. co r|i ii [A( ^ z yt&<D mvb z -r % z t ft 
u ii . i m co x 37 e ^ -r ■*/ ft a ii «fc o r & ft -r s c t w 

fr-Dft i% ill (4 II f£ COT, 9 

t' v r -'l r li ft I'KJ ft l» tfi £ L "C l:t . -L- v £ -v </ ft £' W J|: 
/.*. in M: t/ fcL -^^ y> x 
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[0018] * ft ij)J CD fi!i co Afe H i£ li . 35 l cd fti ft fill M 

ii ti: ft M ii w inj ltik ii'i $ *i t m 2 co as ft M M £ w &t 
tts. 3t ^ jBe mj jet ii ii % -r ^ mi ii , >j > y ^ cd m mi 
£ m fe'd ckj ft /x w ft l ii - ^ li % ^ ti i 8 o 5 f tt 0 r 
* . we m co ji< as fB © w i> ic « . pi m b fit w ^ co m x & m 

vt£ ffi co Sf si? ft S fr 5 c: £ ii , >X co inj 7 v« b fi W ue T ri 
ftt^^, ^ $ ii^ftiyiiict s (Mll^co/x^^ii, ccD^i 
ti: ft ckj ft mi fti4 co i.m £ "J fl& ii 1" 5 . H flfc ft b ii* fft ft w 

ft 03 ti ti: US li , ffi III ^ II *J U T *5 J; IS Z nil *| L T 1 8 

io o e fig i; ti x Jt m <d m m v> m P.! r \d & fli m/ ^ l t ft j® $ 

[ o o l 9 ] * ft ijil o> $ o ii fi!i cd -M m <£ (i , 'if to Jt 
IU % ^ mi i n'( 1^ l£- ftt ■•)■ set & « « t <o . zt\ li iai f'iii 
\% b <o jt- mi co H m ft ^ 24) ii n t* -5 t> © 

T * ^> . H ^ ft b li' ^ Aft SS co v|f to li , M II (5 ^ Wi T 
& * ^ b r * ^ . 

[0020] ^ ft w co ftii ii jjij co % m m & ii . ^ ftfc ft : ^ - 

I- $ P /j* T s /i ib li . '.li tti iAi HI iftj ft $ *i Z> J; ^ II ft 
tt5. :tii:<t9T '.'li W S£ All T co 3t u co & la ^> tC\ II *f 

20 ?ij ft j: o ii > & afc tt : ^ - k <o ^ ;^ ^ up fliij $ n -5 „ 

[0021] * ft 19] 0 £ £ $ b 11 fdi li JJiJ cd ^ m M «6 li > 
SiSiRt- H & HP Hi ? & fz tb & X U t \h J,'i & ii X JK 111 CD f£ 

11 u - ¥ % u w \H x ft 'I-: -r s & ik #i iii $ hp fc'j -r s /1 s6 

II . -h ^ ^ f"J II RS ^ f 5 Vli W . RmniA^RcmST 
CO Hi fit S T 6 J; -5 IC ^ IK t T * . «E * co 1 7'j S 2 m m 
CO f'J B »J > y itt II *f L T te * S ti ^ Vll |* III) co Hi M li , 
vll to m ffi S M i; T ^ (A) £ ft 6 )C II M L T , i£ JLHI fKj II ^ 
& co |=l ill ft (« US $ fig iffi f * . 

[ 0 0 2 2] U - •»/ J', tii «S co fi!i co 'JL- Afe m tii li . U - J'< 

30 % # - i ^ ii ft & <p; 11 iGfc * & £ ft , ^ M ^ r -a fk 
cd ri: *jA*ijtWifts^ts ( t7i:^att5 i -r t h m 

^ fz X o II I 1 ) Jf^ CO £j Ix W . rt ^iA^fitW^CDj; 

-j ft j£! jjii co jt if- m m w <o ^ jii £ m ^ r i'i rjg n -r * . h ^ 
ft b ii* am ir co * ii- «m $ ii , ft ^ -r * $ ^ i»j cd ti # $ ibj 

- - co ft ifif T' co Ix W li J; o T 111 fft -f * r i J H CD £ W II J: 

[0 0 2 3 ] $ b II ?A CD ^ ^ fig & li . Jfe 0£ m 3? Ill) CD « * 

i ft fli 1^ |Aj 5 b ft 5 i *; J: STC 2 <& fiJ Mr i\R W * 

W la 1 1" 6 - >t ISt li Ml III « £ M i; T tit Mi f s '> U iiU li . 

40 a6 t l-i| • co s li 1 8 0 7 ti it ti# $ ft tic ft cd . 

^ f^ W ft I'l: ^iA^->iJ>y"CD^i5t£^^L. * JB[ Mi 

b ii; x j*< jg ^ ffi im ^ r « w $ ft s 3t « © ill f t a« , £ 

T cd n ^ h> is 'J > y - \H X n T § K ^ ffi ffi l& £ ft 1: 
$ ti 3 co t . N Jt 11^ ©kWlftroifiKT li fiiii ffn T , L fz W 
-j X U - If co ^ T CD 2li ti li II & t> T Zf. M II A 0 5^ U ^ 
T T ^» ± «c ff<J ft Vll f& CO jCc & L fAl ^ />< nJ ftg T * % . 
[ 0 0 2 4] U - If Jl< ^ CD $ b II Sj'J CD 'M jfig ^ «i li . 1/ 

- -9-* Jt M %l A« 11 * ^ ft T *s 0 . ^ ^ M n ^ cd 1(1 
w iiii s ft <o x -j 11 issk t ^, „ rt ^ ^ <7) & ^ f/ii ft 

r rt >rv ui /V 1— )-* ^ ah . t> mr. I. i— hj>. x. j - l -t- w- 



# ± fl: £ i« a * £ # <ij ftg r & o , 

[ 0 0 2 5 ] ^ £ £ b II >j'J CO % Afe ^ Mi ti , Jt- & Sfff ft Jj tt 

ft co Jj |nj II *s ^ T * # & T & 5 J: 9 I: 4* fa £ f £ . -T- ft 

;/y l.'.j ic ^ T 111 & £ ft fc [III K{ Hi it (; J: -3 T . I* ^> & # tit 

j t U > X fl( fit .iiH ^ a <j ft . » tt: ft I'Kj Vy in] i; I; ^ t 

ti , It & M rwi ^ 7 u * ;i/ & ic £ U r tt ft M yy ifij ii ts u 

t & ^ M ft jk & StK ft «; Jil $ ti * Ni t> n ^ t . £ ff( tt* J% 

O /& m & 'I- f * . Lfz ft -j X J'< U l M CO yy ft; fr, fKj ft * # ii£ 
ti * -t — H & K M'J 6 46 . J; -j T 1 IS! .'.i'i Stl (?) & $ co £ 

* II tt JH 

[ 0 0 2 6 ] 

[ ft m co ^ tik co B !i ] m K * ft 151 & I*! tfn" li M T ijJ) T 

3 o 1*1 l - 1*1 4 li I'J U B co ft \% -.ii Hi i £ . x- co 'I' n (\ : . 

T 5 i; < |'j fii JI2 (7) \H rtli vli Hi 2 £ fig * * ft m n <t S Jt 

& h« co sn i <d m t& m & >r< t . # # co ?u & co -jj . # n ^ 

!»J||ftittteit5:t^T*5. J f < & gg <0 M ft «i ti S T 

[ 0 0 2 7 ] U - it* ill:. M fj» ti 2 ^ (7) itf [MS /x M £SL 3 *$ <t tf 
UI$ot^5. i!8fllSKWft5E3ttW T II *5 ^ T tiff A /x W 

^ ^ t & ;j< ^ ti ^ *t , c *i ti go i - $ 4 ii & ?!*: $ n Us 
Afe 09 co 4} ft (i I* , -A fv: ft co jj \U\ n ^ i\ x yt m M Jj co v(i 

i4i co mi co 'j > y i/t «> in] w ^ in] ]A| x 0 -r 5 £ o u jj m 

X Hi /iJc S*iTH*. I ti £ iii /A S \)H Jj U W lie co nj fjg ^ 

^ fg (I *^ ^ T ii . $ b II W K II ^ ^ X ,8i illl J j : 0 . vrtl «^ 

i>£ W K£ 3 co <|> co ill |!{| I I M , * -5 ^ (i jfift Mi ^ 3 1 £ £ 

iii $ tl T S . I CO g £ ilfl i; T U - -9"' >t JfiSl >5< dEt ill f ^ . 

^ f"j r s aw ii .a ^ b n ^ fiis & si fa 4 ii , u k ii *> ^ r 

f-fj « (I Uk Jj fcc ^ & £ & /1U n ^ ^ . I n H PJ £1 ft tt ^ 9 

o 3 $r m a. rz I'j ti jis -e * ^ o c co m Jj K W tft 4 (i . u - 
■tf ^£ «( * A ft ri<j ii jtj i«.j t h PJ ii Yti 1- § sri A n yy t>o 

S: fc" 1* S . C ^ b U - If ^ «SE ti . |i| i)lj ^y ;x" M ^ 3 
[ 0 0 2 8] fsd 1 ( b ) II & ?,i $ rjfJ 7; K 9t & 3 CO :f- 

mi i*i ^ , RA| ^ co & & co $ £ ar * 3t is m % & 3 2 . u b 

II * ft tj)J (c <t 6 /x W ^ 4 CO fid iff £ J,C- HT -f 6 tig * 

6 3t Ml fti % ;.'( 3 2 co 111] co ^ ^ y£ tft M ^ 3 .U/iitfew 
T h % . 1*1 1 ( a ) II ilil >l% $ tl /: *J ■ ^ Ii , m t L X co h 
CO t? * 0 * ft IDJ iliU t, co X ti ^ . 

[ 0 0 2 9] W 2 tt . Jx" W & 3 J: ^ 4 co |/IJ co )tm ilfl Vft 
^ ifl ili 1*1 r «J- h <nvf>z>. 1 (?) 4i ft 11 u t & it 4 1 
ti' fc b & ^ I t Ii . N 2 II ti o r ti )x W ^ 3 ii -/f (U'J II fti! 
Ei$nti»s^ t flk;yll^^T^ii (a) Tti. A-:fU1II 
fiil 8!i5titl>5:tT*5. ^ co flu ti , & fi6 T ,iJTi iyi f -5 
- i S: ft Sfft X Z h «t 9 II , fil U ^ 'A II ti 1^1 C 1*1 ifii ^ !W ^ 

*'/ tftt\,Th%. l l m m 11 Jit m l x to & u it ti ii u 

b /j: ^ co ii , t^l 2 c* ii ili! jdi I: co fl! ill ^ b , -li Ml *3 <fc CX 

2^®^$titi^ii»i ill Hi 1 -fo «t 2 co nil 

11 ii , Jj f& ft fKj 11 w imj t ^ x n 1 7 < f 5 a- u : . r s , 
u M ^ b /«£ u . w Ct7 = ^ w ?^ i: > fc s x t* 

7 -f +t* 5 li 9i rtK iff W 1 l: it L r ^' V m r f"-** ^ ro ^ /; 
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6 W ffe 4 CO M T IM |W *,tt Hi 2 S: fti L T ^ 3 . II X * t* 

7 < if 5 ii . ik in iju 11 m 3 1 11 m m co a m n rei ia$tix 
i» s . z co ^ co w ft 11 ti . a* # 0 x 37 tr 7 -f -tf ii jt- £ 

»» & E3 -T S )t «Sl * . Us' RS I: r wi '.'f I tSIt^' fc ^ 

CO T ^ ^. . >K ft »!/! CO f££ ^ ML f& to II *5 I* T tfli A b tt -5 

X ^ t 1 t7 < if ii .j: -o X , >^ 5c ii/j ii j; -5 1/ — +f >L- «k Jifl co ^ 
fft M tt # L < A b n Z> . 

[ 0 0 3 0 ] N 3 ti . Ml ( a ) CO I - I j& k (I ti it -5 

* ft IDJ II «fc K> U ™ ^ J'< & »K W iAf £ * 1" . fel 3 h % m 

10 b ^ fc <t 5 n ft Mi us u fro 3 1 ii > ;y & ft ^ ^ ^ t- m 4^ 1 
*><trX2iij:^TJao*/H*nfc. vimom m & >fi -r s j!; 

A£ ^ INI 6 co /J> $ ifK ^> £ ,»i *t^5. $ b II W 3 ii 1 

flti co x ^ t* 7 -r if 5 ^' . jet ^ yy fv: ft M 11 iefc ill Oil 1:1 1& 3 1 
\zmi&i,T fid fa $ *i t ^ s d t * >?< r . * co iu m co t.'n 
^ 0j 11 a, n & \n u > y a & !tt » 4 co m 11 . ftk co x ^ t* 

7 -f if 5 ^ ^ fl: -T 5 0 L £1 W ^> X M Jj <D 7* 9 tf -7 If 5 
ti . ^ Mi III! u m 3 1 co & W « H fi'ti lift $ntt^. 
[ 0 0 3 1 ] tx) 4 li f4 Si 1*1 X $> -o X . * ft W I- <fc ^» U - 

ifjt-^^o^Koq^^/eflg^^^Ttio-p&^T. ^ co 

20 41 ft II IW ^ co rtfi 'A ti il 1 - (SI 3 II ti ^ T & $tlTt»5 

«t p & * ti ^ n co $ i/i) # K! m > j ^ fff $ n t ^ s • l ^ a< 

9 T 4 CO ^ ft ,itt W tt ft n» -r s . 

[0032] - it: & jj ft rKj ft yt tfc fii! co jg ^ ii |jy l t 
li . w k 1: .id ^ -«r s <t -j 11 . #y t u t 3 -d (7) ^j & # 

ifiit^T^S. SB 1 co 4i ft ti , lift Jj ix W ^ 3 ft h\ Vt 
II h-7X!f!T*0, yy ^ ft CKJ ft I; W- i& I* ft ^ . I co 

m ft 11 ti M>f yy ix w ^ co rri A\ -r= fas *j «t ^ i'i fi ^ ^ Jj & .w tw 

co £j fid li , ImJ - co Jj fv; ft m %.m Q & Z ® 'Jit Z J: o \z . 

nv ft 0 ft o r Hi ft $ n r ^ ft tt n ii ft b ft ^ . ^ co « ft 

30 ti I co Jt m ^ fid * T % * - H ti . Jt- *g 88 « liy -fj co € - 
jQ Jill W II I co ~ IE co t - h* K >}'J $ f r -5 tz $> 
11 . $ b 11 4* W'J ft 0 ^y n'u SriStsir-r^fca&iitt. x ^ t* 

v -r if a< m mi ^ 11 Mx i& mmtzfr* ^ ^ / * /z ti - n n 
jtati8 0' it ^ iss Srteurfidiaan*. 
[ 0 0 3 3 ] srs 2 co ft 11 ti , Dfj jjfcttfm tejtmt) w * 

ft 'M $ tt * II , 1 o co 4i ft II X r> X ii m CO yy <4 ft M 
11 w inj r % m ft £ ft L T . «K tic 0 II .1: ft * £ fti tit * AS * 
T ^ 6 . 1 co 4} ft 11 ii ift yy /x W Ift ti . ^ ii 2 o co -f- u > 
y ^ co tt\ i^E $ ^> t T I'i M t 6 ;y tt ft M ft J; H $ ^ r> X ^ 
'1 0 * . Ifl * T 3 A tt ft W ft >t fit fii! IIJ; o T );Jc 1* -T -5 ^ ^ 
Vy Imj co ^ ;y ^ co ^ 11 ii , Jj tt ft rKj 11 ^ /> r s iW yy k w 
& co m a'a -1'^ % ft ix W co fl: ill T ^ . 

[ 0 0 3 4 ] N 5 - |X| 7 ti i: IJC m 9 - fe] 1 1 ti . 
io -5 * r > A Eidi T 311 3 co 4$ ft CO ; &t CO fift vli £ >k T 
t> co x $> % . * t > ^ z ti . J^i it $ ti tz <! X /x !W m II K- 
T -5 ^ tl n til tS J: II ;!d ^ $ tl tz W- ffi co i?H ft T ^ co Ki 

at$*>Ae»t>o)T*5. 1^1 5 ii . jy tt ft n<j ft ft $ p h i 

( * ft ) co BU & £ U T co * r > A 2 ( Itf tt ti m ) $ >k 

t . i co n b ""ii b a* ft «t *3 11 . fx ^ W tt vli ti yy tt / f i W 

- n 'V »- -ti r 1 — * /'r #ju /i- ^ 9 , ^ V7 /v ; i»- ^ 



9 

* co 4} <t n + -t- > /u* , $ 0 k & ft -r -5 . i*i s & b ij/i «o 

^ ft J; ? Ii * * > a* I* . Jj to i<\ (O Jj inj II tKf y/ K W Ift 3 £ 

^ -r s nn <o & \z * s» jbe jb © i-. w- <i J; -3 x iiii ic - to 
m '> u . t- toi t/i to & t ff tf^-oiii^: m \z m 43 .i- w z> . 

[ 0 0 3 5] M 9 ti fUi CO 'Jli /£ M CO 1 O & >j< tfc«T*o 

T , # to ft tKj J;. ft # £ 0 «£ * X ISt 0 tc & ft L . o ^ T 

Pi & itk X 4ft t: St ta J: £ o 

[ 0 0 3 6] [*1 6 & J; tX 1*1 1 OH. # to /fj rKj ft IttPh i 

= o & j: p h i = k + o . o i \z m -f £ t- ft r ( *U to 

in ) © |jU & t U T (0 -t- V > / W ( »p. in ) & * 7)- tj CO T 

ft & A< . I*! 7 *i J: l*| 1 1 ti , ft r ( IU to ni ) <0 Iftl & 

£ L T © ft lit P h i = 7t 4 s J; ft ifi? P h i=2rt*Ot 

^ to *J if.; ■«!" & -v- -v > / < ■/. & * -«)• t> ^ T ft „ 

[ 0 0 :t 7 ] |*| 8 (J . Ill 1' ft r , ( 0 ) (?) ft j® & ,ji 

t . iri * -t' & , ;y to ft m u^^f^<nm-ktth\z. 

m & '!» Ii - M *J ft fib <0 Jj \U\ II & m T 3 rt ? * M Id 1*1 II M 
/x W & © liii U M ft & II M '> 1" £ « K W Ift © 1' <D T- ft 

. r n T'li/K^tltl^. M 8 ( b ) Tli+t z 
It* m 2 ( a ) CO A - A B J: © RTr ifii IC #J it. & T : ft r © m 

c o o 3 8 ] m i 2 w , u - +/ ju k a« ^ - m \z «t * iA * 

n T ^5 £ <3 ic ftk co m. Ms. W & ?T< -T t> © T ^ ^ £ . c co 43 £r 
tc t> - co ffl 5> (i I"1 1; M ifti ^ !W & *7 rt^ $ *i t ^ s . $ 
e ic 2 o co -j:.': *ii*s«ft8^iaitMitns^. c *-i 
« *y£«i ^ mi y; sw»3*^ f"i i; % »w ic a n- -r a ni ft ^ © 

■J > y ix" W M i i: /x Si -<r ^ . 9tt, c to % \& as ^ © lis fr 
(C fli f S El «■ LtJ»^Tt7i7f 8 

f ctot nj ft to i?{ ^ 7ii To c n b co to ^ 
f'V<: i:. i% 'it m x \:t ib z> . * t* v -f ^ r £ «ii x. <o c t h 

'P III! CO i|f l OH, C (0 4! fr IC ti J& life $ 41 T t» 

5 /)« . fl!i Jj IM .*W li J: & n co -.11 M i i , 1 2 \z IX . |M 

fifc to 3c wl vix ^(imsns. c to % m t i"i & \z . $ b 

ft ^ « * iA * •> 'J > y - >5« ^ x. *> ft Z> o C to 4} IV 13 ti . 

* % ii/I I; ct £ U - +f ^t- M ffl \t. - ill co *ij ii £ -p T u 

[ 0 0 3 9 J * ft ill] II J: 5 U - +/ Jt- M <M C J: o T , X 

t to & H ^ *,u & to ift k rKj ft m .m i; -d x m sns, 

6 IR «v i4i to /,a ft £ J,t t u r . t » ft fig co u - ^ iji "J 
tfcx z> * z co 4} fv ii (i ^ ft '!)] to # fi! ^ m m t Z> Z t ft 

U II . MA li' 1 c m m T to - ^ co U 5 to 'J > y fHI l3Ji A« Mi 
J* <* tt 3 . 2 flfl * t li ^ *1 W I; tO & tO # tO Vlf ^ to fit" J|j 

ti , it &c 88 A« 3 > m i; h ft ^5 j£i to 4! fr . ^ VU 

^ m *Jt m %i -4' Hf:bt. 

[ 0 0 4 0 ] Z ft ^ to Vlf ft ti . fjfj 7y k w ^ to & t% x iin ffi 
ti l-'d tm II S o T C ft t \& It J tl t ^ 5 . f'l fi J0 co R W 
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^ to #i to to /0 I^J II Ml CO (^Uli'S^b 1 0 rn m to 

Wt co ) z ^ t* 7 -f -y 8 ti . % & co [ni wi ^ w iiii ^ m r ft 

^ co j!; m US to ^ Jft to * iA * £ nj II L . ^ ^ ^ to ± , 
ft * fT: .ffi co «fi ffl] M ft y; to "C v U — +K" to fOJ & J; # ft! f£ J:. 
'A : ^ ft to fi'i itfc «6 €: «J fig c T 4 . 
[ 0 0 4 1 ] 

[ ft iin to m * i w ± iiii ^ 1 1 o * ft fj/j ii ct *ui\ u - if 

it |g ^ IS IC W Lt I- ^> C M & n X h K) , U:^oT 

m "Tr (Z «fc o T tt 5 ^> ft ^» ri: *&*KMfft£Hi ill L t 

I U T . ytlft ,V, ft £ Jil l» . itj5^ttCilS:Jlc-J Ct&U II 

* iA tj C c!: ^ T ^ 3 J; '3 II \H B hi "J 06 ft U - if i'< tti ffi 

^ lii (ft T 3 C t ^ T ^ 3 . 
[ 1*1 ifti (?) flfii »P ft nil ] 

[ 1*1 I ] * ft mi li J; 3 V » -•/ J<<^ ^ co tfi l o ^ i/fe ^ S >k 

T 1*1 T . ( a ) tt FTr ifii g| . ( b ) li ift # & W It »H W= to 

¥ friT la t & a . 

[ 1*1 2 ] * ft iw \z «t ^ u - ^ ^ «g to it u m sfft * * r n 
u i*i t * ^ . 

[ 1*1 3 ] [*] 1 ( a ) CO I - I m J: to ft iffi T ft 3 . 

20 [ 1*1 4 j ^ ii «i v; btitz® i to ^ ^ to m u m X h 

[ 1*1 5 ] * ft W IC J: 3 U - if Jt^ ^ to \v\ Jj W f£ to 3tHS( 

ftd o -- jsfe ^ * >r< -r y 7 7 ia t & s . 
[ i*i 6 ] * ft mi ii ct ^ u - if it- mmo iYii jj&M&<D%m 

ft! to fik to )fe m & % T y 7 7 1*1 T ft 3 o 
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